The impact of exercise and intersubject variability on dose estimates for dichloromethane derived from a physiologically based pharmacokinetic model.
Andersen et al. and Reitz et al. have developed physiologically based pharmacokinetic models for the human metabolism of methylene chloride (dichloromethane; DCM) and have advanced the hypothesis that the carcinogenicity of DCM is related to target organ metabolism of DCM by glutathione S-transferase (GST). The models included physiological parameters appropriate for humans at rest and metabolic parameters based on average rates of DCM metabolism. Increasing the model parameters describing cardiac output, alveolar ventilation, and blood flows to tissues from resting values to values consistent with light work conditions, and assuming a 25 ppm exposure for an 8-hr work day, increases the estimated GST-metabolized dose for human liver by a factor of 2.9 compared to the GST-metabolized does estimated of Reitz et al. These modifications also increase the GST-metabolized dose to the lung by 2.4-fold. If the model is also modified to reflect individual variation in DCM metabolism (in addition to the modifications for light work conditions), the estimated GST-metabolized dose for human liver ranges from 0 to as much as 5.4-fold greater than the dose estimated by Reitz et al. The GST-metabolized dose to the lung ranges from 0 to as much as 3.6-fold greater than the dose estimated by Reitz et al. These results indicate that some occupationally-exposed individuals may receive GST-metabolized doses several-fold greater than the Reitz et al. human dose estimates.